United States Patent [
McCarrick et al.

US005888161A

(11]
[45]

Patent Number:
Date of Patent:

5,888,161
Mar. 30, 1999

[54]

[75]

4,644,820 2/1987 Macey et al. ..

ALL WHEEL DRIVE CONTINUOUSLY
VARIABLE TRANSMISSION HAVING DUAL
MODE OPERATION
Inventors: Daniel Warren McCarrick, Canton;
Barry John Melhorn, Ann Arbor;
Rudolf Beim, Bloomfield Hills, all of
Mich.
Assignee: Ford Global Technologies, Inc.,
Dearborn, Mich.
Appl. No.: 44,102
Filed: Mar. 19, 1998
Int. CLE .o F16H 47/08
US.CL ... . 475/43; 475/207; 475/210
Field of Search ............cccooooevviinn. 4757207, 210,
475/43
References Cited
U.S. PATENT DOCUMENTS
3,203,277  8/1965 General ....ccecvvveeveenvenveuerennnnns 74/689
4,458,559  7/1984 Croswhite et al. . 74/730
4,543,852 10/1985 Svab et al. ....... o 74695
4,608,032 8/1986 Stockton et al. ... .. 474/28

.. 74/689

4,784,630 11/1988 Takahashi ...... . 474/28
4,820,242 4/1989 Sato ... ... 474/8
4,836,049  6/1989 Moan ...... . 74/689

4,838,836  6/1989 Sakai et al. ... o 474728
4,852,427  8/1989 wvan der Veen . v 74/689
4,854,919  8/1989 van Lith .c.cccocevvevvverrecvncnnencncnns 474/25
4,856,369  8/1989 StocKton .....c.cceeeercrveverenne 74/665 GF
4,876,920 10/1989 Eichenberger ... 74/689
4,919,007  4/1990 Van Der Hardt Aberson et al. .. 474/72
5,048,371 9/1991 Hendriks .....ccceceveverunercncenence. 74/730.1
5,049,112 9/1991 GURSING .oovvvvvninivinieiiriininiiians 474/8
5,008,345  3/1992 Van VUUIEN ......cceceoevervevevereneenne 474/8

FOREIGN PATENT DOCUMENTS

2-180-020  3/1987 United Kingdom .

40

76 o1

[

OTHER PUBLICATIONS

The Ford Research Dual Mode Continuously Variable
Transmission, T.R. Stockton, Oct., 1994.

“All Wheel Drive Continuously Variable Transmission Hav-
ing Dual Mode Operation”, Serial No. 09/044,338, Filing
Date Mar. 19, 1998, Inventors Daniel McCarrick, Barry
Melhorn, and Rudolf Beim.

“All Wheel Drive Continuously Variable Transmission Hav-
ing Dual Mode Operation”, Serial No. 09/044, 335, Filing
Date Mar. 19, 1998, Inventors Daniel McCarrick, Barry
Melhorn, and Rudolf Beim.

“Dual Mode Operation Continuously Variable Transmission
Having Creeper Low And Reverse Gears”, Serial No.
09/044,336, Filing Date Mar. 19, 1998, Inventors Daniel
McCarrick, Barry Melhorn, and Rudolf Beim.

“All Wheel Drive Continuously Variable Transmission Hav-
ing Dual Mode Operation”, Serial No. 09/044,337, Filing
Date Mar. 19, 1998, Inventors Daniel McCarrick, Barry
Melhorn, and Rudolf Beim.

“All Wheel Drive Continuously Variable Transmission Hav-
ing Dual Mode Operation”, Serial No. 09/044,492, Filing
Date Mar. 19, 1998, Inventors Daniel McCarrick, Barry
Melhorn, and Rudolf Beim.

Primary Examiner—Rodney H. Bonck
Assistant Examiner—Tisha D. Waddell
Attorney, Agent, or Firm—Frank G. McKenzie

[57]

ABSTRACT

An automatic transmission for an automotive vehicle
includes a continually variable drive mechanism having one
sheave assembly supported on an input shaft and the output
sheave assembly fixed to an intermediate shaft, a planetary
gearset driveably connected to the input shaft and a layshaft
gearset, a fixed ratio drive mechanism in the form of a chain
drive providing a torque delivery path between the interme-
diate shaft and the output shaft, a transfer clutch for con-
necting and releasing the first sheave of the variable drive
mechanism and input shaft, a low brake, and first and second
reverse clutches for connecting and releasing alternately the
input shaft, output shaft and output shaft, and a clutch for
selectively driveably connecting the output of the second
fixed drive mechanism and a front output shaft.

12 Claims, 2 Drawing Sheets
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